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This  study  was  conducted  for  the  U.S.  Army  by  the  Department  of  Energy  under 
contract  to  the  Computer  Sciences  Corporation,  Washington,  D.C.  The  data  are 
compiled  from  M.jor  Command  (MACOM)  Technical  Data  Reports,  DA  Form  2788 
Series,  prepared  under  the  provisions  of  AR-420-16.  These  data  are  published 
annually  under  the  title  '‘Facilities  Engineering  Annual  Summary  of 
Operations'*,  which  is  more  commonly  referred  to  as  the  "Red  Book.rt 

This  report  presents  statistical  data  at  a  detailed  level  for  fiscal  years 
1975  through  1980  for  each  reporting  installation  or  activity  in  the  Red  Book, 
including  MACOM  summary  data.  •  The  use  of  the  term  "instal lation,<  throughout 
this  report  refers  to  Red  Book  "reporting  installations"  and  includes  all 
sub-posts  and  activities  satellited  upon  that  installation  and  not  otherwise 
reported  separately.  This  report  presents  and  examines  data  as  discussed  in 
the  following  paragraphs. 

A  Data  Sheet  has  been  prepared  for  each  installation  and  MACOM,  and  a  graph 
displaying  seven  key  data  elements  has  been  provided  on  the  page  opposite  each 
data  sheet.  These  data  sheets  and  graphs  are  included  in  Appendix  A. 
Information  pertaining  to  completed  Energy  Conservation  Investment  Program 
(ECIP)  projects,  including  family  housing  projects,  has  been  posted  on  the 
data  sheets  and  graphs.  This  enables  a  visual  determination  of  the  effects  of 
ECIP  projects  on  the  graphically  displayed  data. 

The  Installation  Data  Sheets  contain  selected  performance  indicators  which 
influence  or  measure  energy  consumption.  These  data  elements  include: 

*1.  Total  Energy  Consumption  and  the  percent  deviation  (PD)  from  the  base 
year,  FY  75. 

*2.  Thermal  energy  consumption  and  PD; 

*8.  Electrical  energy  consumption  and  PD,' 

4.  Resident  population  and  PD. 

5.  Non-resident  population  and  PD. 

6.  Population  served  and  PD  (Resident  plus  non-resident  population). 

*7.  Effective  population  and  PD  (Resident  plus  1/3  non-resident 

populat ion) . 

8.  Energy  consumption  per  population  served  and  PD. 

9.  Energy  consumption  per  effective  population  and  PD. 

10.  Electric  energy  consumption  per  resident  population  and  PD. 

*11.  Installed  air  conditioning  capacity  and  PD^ 

12.  Electrical  energy  consumption  per  ton  of  air  conditioning  and  PD. 

*13.  Real  property  inventory  (in  KSF)  and  PD. 

14.  Real  property  inventory  per  effective  population  and  PD. 

*13.  Energy  consumption  per  gross  square  foot  and  PD.  — ■ 
lb.  Thermal  energy  consumption  per  gross  square  foot  and  PD. 

17.  Electrical  energy  consumption  per  gross  square  foot  and  PD. 

18.  The  Real  Property  Inventory  is  broken  down  into  building  categories 
on  Installation  data  sheets. 

*l’hese  seven  data  elements  are  plotted  on  Installation  and  MACOM  graphs. 
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Trend  Lines  nave  been  computed  for  each  Installation,  MACOM  and  the  world-wide 
consol idat ion  graph  using  a  linear  regression  model  for  the  total  energy 
consumption  data.  The  correlation  coefficient  has  been  determined  and  is 
posted  below  tiie  trend  line  on  each  graph.  These  trend  lines  allow  a 
statistical  prediction  of  the  total  energy  consumption  in  FY  85.  The 
correlation  coefficient  shows  how  much  reliance  can  be  placed  on  the 
prediction.  The  closer  the  correlation  coefficient  is  to  the  value  1.00  the 
higher  the  confidence  level  that  the  prediction  is  reliable.  For  example,  on 
the  World-Wide  Consolidation  graph,  the  trend  line  predicts  a  reduction  in 
energy  consumption  of  l9.b  percent  in  FY  85  with  a  correlation  coefficient  of 
.79.  A  trend  analysis  of  the  energy  consumption  per  gross  square  foot  of 
building  space  (BTU/GSF)  predicts  a  reduction  of  22.8  percent  in  FY  85  with  a 
correlation  coefficient  of  .90.  These  predictions,  over  such  a  large  data 
base,  are  quite  reliable.  Like  all  statistical  tools,  however,  there  are 
limitations.  The  trend  lines  are  only  a  prediction  of  future  performance 
based  on  past  "track  records".  Also,  where  the  analysis  predicts  a  reduction 
of  greater  than  one  hundred  percent,  it  is  obviously  impossible. 

A  detailed  look  at  Installations  with  completed  ECLP  projects  has  been 
included  in  this  report  and  offers  a  significant  opportunity  to  view  the 
results  of  retrofitting  facilities. 

Climatic  influences  have  been  analyzed  by  grouping  Installations  based  on 
average  recorded  heating  and  cooling  degree  days.  These  groups  are  then 
divided  into  those  installations  "with"  and  "without"  completed  ECIP  projects 
in  order  to  measure  the  improved  building  efficiencies  after  retrofitting. 

A  similar  report  was  published  in  August  1980  covering  FY  75  through  FY  79  for 
U.S.  Installations  only. 


PERFORMANCE  INDICATORS  BY  MACOM 


The  performance  indicators  displayed  on  MACOM/Instal lat ion  data  sheets  are 
compared  at  the  MACOM  level  in  the  following  discussion  and  tables.  The 
world-wide  indicators  are  included  and  form  a  base  for  comparisons.  Energy 
consumption  can  be  measured  against  population  and  the  size  and  type  of 
facilities.  Industrial  activities  are  more  energy-intensive,  but  no  common 
factor  can  be  used  to  measure  conservation  performance  for  all  types  of 
activities.  The  best  performance  indicator  within  the  following  tables  is  the 
percent  deviation  (PD)  of  FY  80  from  FY  75. 

Table  1  shows  the  PD  of  total  energy  consumption*  and  energy  consumption  as  a 
factor  of  the  population  served  and  the  effective  population.  The  negative 
PDs  indicate  the  improvement  occuring  in  most  MACOMS. 

A  further  breakout  throughout  this  report  occurs  within  DARCOM.  The  GOCO 
installations  are  grouped  together  because  they  have  comparable  energy 
consumption  characteristics  and  are  less  affected  by  energy  conservation 
measures  than  they  are  by  production  contracts.  The  Army  Depots  are  grouped 
together  because  they  are  generally  similar  in  energy  consuming 
charactert  ist  ics.  The  remainder  of  DARCOM,  called  "Other"  consists  of 
Arsenals,  RDT'E  installations,  Proving  Grounds  and  the  remaining  DARCOM 
installations.  This  sub-dividing  of  DARCOM  permits  a  closer  scrutiny  of  their 
internal  energy  management  program  by  looking  clearly  at  the  groups  of  similar 
installations  which  are  affected  by  energy  conservation  measures. 


Total  energy  consumption  reported  herein  is  based  on  Red  Book  data  only 
and  does  not  include  the  Army  National  Guard  or  the  Civil  Works  activities 
of  the  Corps  of  Engineers.  Therefore  these  data  will  not  correlate  with 
the  Defense  Energy  Information  System  (DEIS). 
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TABLE  l 

TOTAL  ENERGY  CONSUMPTION  AND  AS  A  FACTOR 
OF  POPULATION  SERVED  AND  EFFECTIVE  POPULATION 


TOTAL 

ENERGY  CONSUMP- 

ENERGY  CONSUMPTION/ 

ENERGY  CONSUMPTION/ 

TION 

PERCENT  CHANGE 

POPULATION 

SERVED 

EFFECTIVE 

POPULATION 

FY 

SO  from  FY  75 

&  PD  (MBTU/ CAPITA) 

&  PD  (MBTU/CAPITA) 

World  Wide 

-9.  1 

103.5 

-11.6 

141.3 

-10.5 

DAKCOM 

-28. y 

221.9 

r-. 

CO 

CM 

1 

466.9 

-30.6 

OTHER 

-11.  L 

164.9 

-15.5 

30  5.9 

-16.9 

DEPOTS 

-9.0 

154.3 

-16.5 

402.7 

-16.  5 

COCO 

-48.0 

656.0 

-24.4 

1,832.2 

-25.5 

FOKSCOM 

+  O.b 

89.7 

-5.2 

121.9 

0 

USAREUR 

-2.1 

82.5 

-11.3 

101.2 

-8.9 

TRAUOC 

♦0.8 

100. 0 

+  1.5 

128.7 

-0.7 

EUSA 

-6.3 

85.  1 

-0.7 

120.8 

-1.0 

USARJ 

-66.2 

78.4 

-28.0 

140.8 

-14.9 

use 

♦  3  3.8 

281.5 

+  27.6 

514.4 

+  24.7 

wes i com 

♦13.8 

74.7 

♦  18.2 

83.5 

+0.  7 

USMA 

-4.8 

122.6 

-7.2 

149.6 

-3.2 

ACC 

-1.1 

80.0 

6.0 

118.5 

♦9.5 

Ml'MC 

-19.9 

209.6 

-2.8 

477.5 

♦  0.  1 

MDW 

-1  1.4 

31.2 

-12.5 

75.1 

-7.4 

1 NSCOM 

-0.8 

101.0 

+  15.0 

186.4 

+  18.3 

OCE 

♦32.4 

327.0 

+  17.0 

97  7.9 

+  16.7 

BMDSC 

♦  19.8 

13.0 

+  60.  5 

13.1 

+  59.8 
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World-Wide  electrical  energy  consumption  has  risen  6.7  percent  since  FY  75. 

The  following  factors  help  to  explain  this  increase.  The  construction  program 
has  been  devoted  to  projects  that  improve  soldiers'  living  conditions,  such  as 
medical,  troop  housing  and  community  facilities.  Some  training  facilities, 
such  as  flight  simulators,  have  also  contributed  to  this  increase.  Overall, 
the  installed  air  conditioning  capacity  has  increased  31.1  percent  from 
486,652  tons  in  FY  75  to  638,184  tons  in  FY  80.  Electric  consumption  as  a 
factor  of  resident  population  and  installed  air  conditioning  capacity  is  shown 
in  Table  2,  along  with  the  electric  energy  consumption  per  square  foot  of 
building  space.  This  efficiency  indicator  shows  the  general  increase  in 
electric  BTU/GSF,  which  amounts  to  2  percent  world-wide. 

The  Real  Property  Inventory  has  increased  world-wide  by  4.6  percent  in  this 
period,  from  730  SF  to  750  SF  per  capita  of  effective  population.  Table  3 
shows  that  this  increase  in  space  is  spread  across  almost  all  MACOMS.  The 
effective  population  rose  1.5  percent  in  this  time  frame. 

fable  3  also  shows  the  total  energy  consumption  per  gross  square  foot  of 
building  space.  This  column  is  most  important  inasmuch  as  Presidential 
Executive  Order  12003,  dated  20  July  1977,  requires  all  Federal  agencies  to 
reduce  their  BTU/GSF  by  20  percent  by  FY  1985.  The  Army  achievement  of  a 
reduction  of  13.1  percent  through  FY  80  shows  good  progress,  but  not  evenly 
distributed  across  all  the  MACOMS.  The  last  column  in  Table  3  shows  the 
thermal  energy  consumpt ion/GSF .  The  improvement  in  reduction  of  thermal 
BTU/GSF  since  FY  75  is  remarkably  different  from  the  electric  BTU/GSF.  It  is 
apparent  that  most  of  the  energy  conservation  measures  have  been  successfully 
targeted  against  heating  fuels.  The  ECIP  projects  discussed  verify  that 
heating  system  controls,  insulation  and  such  have  been  the  most  popular 
projects  undertaken.  A  notable  exception  is  the  ECIP  project  completed  at  Red 
River  Army  Depot  in  February  1977.  This  $341,359  project  provided  lighting 
improvements,  and  the  reduction  in  electric  consumption  was  sharp  and  has 
remained  at  the  new  low  level  since  that  time. 
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TABLE  2 


ELECTRIC  CONSUMPTION  AS  A  FACTOR  OF  RESIDENT  POPULATION, 

AIR  CONDITIONING  CAPACITY  AND  GROSS  SQUARE  FEET  OF  BUILDINGS 

ELECTRIC  CONSUMPTION/  ELECTRIC  CONSUMPTION/  ELECTRIC  CONSUMPTION/ 

RESIDENT  POPULATION  TON  OF  AIR  CONDITION-  GROSS  SQUARE  FOOT  OF 

&  PD  ING  &  PD  BUILDINGS  &  PD 

(MBTU/ CAPITA)  (MBTU/TON)  (BTU/GSF) 


World  Wide 

77.2 

+6.2 

137.3 

-18.7 

84,283 

+2.0 

DARCOM 

4 1  6 .  4 

-21.8 

109.9 

-35.6 

77,095 

-21.4 

OTHER 

256.6 

-9.0 

86.0 

-23.6 

111,033 

-19.4 

DEPOTS 

1,006.7 

-10.6 

176.9 

-19.3 

48,818 

-6.9 

GOCO 

4,104.8 

-32.9 

153.0 

-62.5 

67,279 

-40.2 

FORSCOM 

77.6 

+  22.2 

135.0 

-25.6 

98,856 

+  8.0 

USAREUR 

37.4 

+  9.4 

1,143.1 

+  6.1 

52,303 

+  7.5 

TRADOC 

77.3 

+  20.8 

98.4 

-1.9 

104,107 

+  18.7 

EUSA 

68.9 

+  19.6 

278.4 

-34.2 

130,995 

+20.1 

USARJ 

123.0 

-22.4 

109.0 

-36.1 

74,583 

-41.1 

HSC 

463.4 

+  55.1 

109.7 

+63.5 

256,654 

+25.8 

WESTCOM 

80.0 

-6.3 

239.0 

-18.8 

108,014 

-15.3 

USMA 

d7.7 

+4.7 

93.3 

-21.2 

62,668 

+0.7 

ACC 

88.6 

+48.4 

125.9 

-4.5 

100,577 

+  13.1 

MTMC 

554.3 

+  39.1 

239.2 

-8.2 

54,780 

+  54.4 

MDW 

153.6 

+  27.4 

78.7 

+  11.7 

153,714 

+  19.9 

INSCOM 

171.6 

+2  5.6 

52.8 

+0.8 

126,580 

+0.7 

OCE 

NA 

-- 

512.8 

-28.6 

535,043 

-14.3 

dMUSC 

NA 

_ 

NA 

— 

NA 

— 

TABLE  3 


GROSS  SQUARE  FOOlAGE  AS  A  FACTOR  OF  EFFECTIVE  POPULATION, 
TOTAL  ENERGY  CONSUMPTION  AND  THERMAL  ENERGY  CONSUMPTION 


RP I /EFFECTIVE 
POPULATION  &  PD 
1KSF/CAPITA) 


TOTAL  ENERGY  CONSUMP¬ 
TION/GROSS  SQUARE  FOOT 
OF  BUILDINGS  &  PD 
(MBTU/TON) 


THERMAL  ENERGY  CONS17MP 
T  ION  GROSS  SQUARE  FOOT 
OF  BUILDINGS  (x  PD 
( BTI'/GSF ) 


WORLD-WIDE 

0.75 

+  2.7 

188,043 

-13.1 

104,360 

-22.4 

DARCOM 

2.4  2 

+  6.  1 

192,947 

-34.6 

115,852 

-41.1 

OTHER 

1.32 

15.8 

231,132 

-28.3 

120,099 

-35.0 

DEPOTS 

4.03 

-4.3 

99,984 

-12.8 

51,166 

-17.8 

COCO 

6.82 

+  38. 0 

267,258 

-46.2 

199,979 

48.0 

FORSCOM 

0.64 

+  8.  0 

189,212 

-7.8 

90,356 

-20.5 

USAREUR 

0.  03 

0 

L59.489 

-8.8 

107 ,186 

-15.1 

TKADOC 

0.  00 

'1.0 

214,390 

+  1.6 

110,283 

-10.  5 

EUSA 

0.42 

0 

290, 707 

-0.8 

159,712 

-13.2 

USAK.I 

0.  49 

♦  0.5 

142,002 

-20.2 

67,479 

+  30.8 

HSC 

1.00 

+27.8 

485,879 

-2.4 

229,225 

-22.0 

WES  I COM 

0.  70 

+  22.8 

119,729 

-18.3 

11,715 

-38.4 

USMA 

0.82 

+  1.1 

182,461 

-4.3 

1 19 , 79  Z 

-6.7 

ACC 

0.67 

+  15.3 

177,246 

-5. 1 

76,669 

-21.6 

MTMC 

3.05 

-17.8 

130,813 

+2.1 

76,033 

+  5.6 

MDW 

0.  30 

-12.9 

252,191 

+  6.3 

98,478 

-10.0 

INSCOM 

0. 78 

+  18.2 

237,861 

-1.2 

lU, 281 

-3.2 

oce 

1.  39 

♦  54.2 

61  i  ,460 

-24.3 

78,416 

-58.0 

BMDSC 

0  .  SO 

+  20.5 

15,290 

♦26.6 

15,290 

+26.6 
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1'Ht:  ENERGY  CONSERVATION  INVESTMENT  PROGRAM 


The  Army's  performance  in  energy  conservation  since  the  oil  embargo  of  1973 
has  been  quite  successful.  The  level  of  energy  consumption  in  fixed 
facilities  tell  from  254  Trillion  Btu  ( TBTC )  in  FY  1973  to  221  TBTU  in  FY  1974 
and  21a  1'BfU  Ln  FY  197  5.  The  reduced  energy  consumption  in  these  three  years 
was  primarily  due  to  Command  emphasis  on  conservation,  low  cost  or  no  cost 
conservation  measures  in  facilities  and  changes  in  operating  techniques  of 
facilities.  The  fiscal  year  1976  savings,  down  to  201  TBTU,  reflected  a  mild 
winter  over  most  the  populated  areas  of  the  Armv  combined  with  a  substantial 
reduction  (.3  2  percent!  in  the  amount  of  energy  consumed  by  the  DARCOM 
Government  Owned-Cont ractor  Operated  (GOCO)  installations.  This  GOCO 
reduction  reflects  the  reduced  activity  in  the  ammunition  plants  and  has 
leveled  off  in  FY  1480  at  ^8  percent  below  FY  1975.  The  GOGO  reduction  in  FY 
197o  accounted  for  b9  percent  of  the  total  Army  savings  and  in  FY  1980  for  77 
percent.  These  savings  are  fragile  because  they  reflect  an  idle  industrial 
base  instead  of  permanently  increased  efficiency  in  facilities  operations. 
These  timely  savings  have  permitted  the  Army  time  to  plan  a  strategy  for 
permanent  savings,  however,  and  the  progress  in  that  direction  is  beginning  to 
show  dividends. 

The  Energy  Gonservation  Investment  Program  (EG'IP)  started  in  FY  1976  as  the 
DOD  program  for  major  building  retrofits  to  improve  energy  efficiency.  The 
early  program  years  used  the  simple  payback  formula  for  project  selection  and 
changed  to  Energy  Savings  to  Cost  Ratios  (E/C)  and  more  sophisticated  Life 
Cycle  Cost  Analysis  to  support  project  selection  in  the  later  years.  The 
results  of  the  EC1P  are  difficult,  if  not  impossible,  to  accurately  measure 
because  of  the  lack  of  utility  consumption  meters  on  individual  buildings. 
Consequently  there  are  no  individual  "before  and  after"  data  to  prove  the 
benefits  of  these  retrofit  projects  and  confirm  the  design  estimates  of  their 
anticipated  savings. 

The  following  analysis  examines  the  ECIP  program  through  FY  1980  and  makes 
predictions  about  energy  consumption  through  1985.  The  Army  Energy  Plan  and 
the  Army  Facilities  Energy  Plan  outline  the  goals  and  objectives  to  be 
achieved,  and  the  ECIP  is  the  major  effort  in  the  area  of  Buildings  and 
Facilities.  The  goals  of  reducing  overall  energy  consumption  by  20  percent 
and  the  energy  consumption  per  gross  square  foot  (BTU/GSF)  by  20  percent  by  FY 
1985  are  truly  a  worthwhile  challenge  in  view  of  the  awesome  increase  in 
energy  prices  since  1973.  The  achievements  through  FY  1980  are  notable,  but, 
as  mentioned  above,  fragile.  The  overall  energy  consumption  in  facilities  is 
down  9.1  percent  from  FY  1975  and  the  BTU/GSF  is  down  13.1  percent  from  the 
same  base.*  Computing  the  trend  analysis  for  these  two  goals  shows  that  by 
the  end  of  FY  1985  the  predicted  energy  consumption  will  be  down  by  14.5 
percent  and  the  BTU/GSF  will  be  down  by  22.8  percent.  However,  this  trend 
analysis  statistically  presumes  that  the  past  GOCO  impact  on  savings  will 
continue  to  the  same  degree  through  FY  1985  and  that  is  not  true.  Other 
MACOMS  and  the  remaining  installations  within  DARCOM  must  show  progress  toward 
meeting  the  FY  1985  goals  if  they  are  to  be  met. 


Red  Book  data  only.  Does  not  include  Army  National  Guard  and  Civil  Works 
Activities  in  the  Corps  of  Engineers.  Actual  total  Army  Consumption  is 
lower  than  Red  Book  data  indicates. 
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Figure  1  shows  the  distribution  of  Army  Energy  Consumption  by  each  MACOM  for 
FY  75  through  FY  80.  Obviously,  a  su  stantial  change  in  energy  consumption 
within  a  MACOM  that  consumes  only  a  small  amount  of  the  total  Army  energy  will 
not  have  a  significant  impact.  For  example,  the  Health  Services  Command 
increased  their  overall  energy  consumption  by  33.8  percent,  but  they  only 
consumed  2.6  percent  of  the  Army  total.  This  is  shown  on  Table  4  which  lists 
each  MACOM  in  order  of  the  difference  in  MBTUs  consumed  in  FY  1980  from  FY 
1975.  Interestingly,  HSC  reduced  its  BTU/GSF  consumption  in  FY  1980  by  2.6 
percent,  compared  to  FY  1975. 

The  largest  percentage  reduction  occurs  in  the  U.S.  Army,  Japan,  with  a  66.2 
percent  reduction.  This  is  the  direct  result  of  a  mission  drawdown  in  Okinawa 
which  reduced  its  energy  consumption  by  89.8  percent  and  its  square  footage  by 
93.5  percent.  The  remaining  facilities  in  Okinawa  are  consuming  58.1  percent 
more  BTU/GSF  in  contrast  to  the  Honshu  Garrison  which  is  consuming  20.3 
percent  fewer  BTU/GSF  with  an  overall  reduction  in  consumption  of  23.5  percent 
with  only  3.9  percent  less  square  footage.  Overall,  Japan  has  57.7  percent 
less  square  footage  and  is  consuming  20.2  percent  less  BTU/GSF. 
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FIGURE  1 

DISTRIBUTION  OF  ARMY  ENERGY  CONSUMPTION 

BY  MACOM  AND  FISCAL  YEAR 
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TABLE  4 


DIFFERENCE  IN  MBTUS  CONSUMED  BY  MACOM  IN  FY  80 
COMPARED  TO  FY  75  AND  PERCENT  OF  ARMY  TOTAL  IN  FY  80 


DIFFERENCE  IN 

PERCENT  OF 

MBTUS  CONSUMED 

PERCENT  CHANGE 

TOTAL  ARMY 

IN  FY  80  COMPARED 

FY  80  FROM  FY  75 

CONSUMPTION 

TO  FY  75 

IN  FY80 

DARCOM 

-17,044,459 

-28.9 

21.3 

(GOCOs ) 

(-13,912,168) 

(-48.0) 

(7.7) 

(OTHER) 

(-2,354,070) 

(-11.1) 

(9.6) 

(DEPOTS ) 

(-778,221) 

(-9.0) 

(4.0) 

USARJ 

-2,834,944 

-66.2 

0.7 

USAREUR 

-947,430 

-2.  1 

22.8 

KOREA 

-433,541 

-6.3 

3.3 

MTMC 

-297,703 

-19.9 

0.6 

MDW 

-135,222 

-11.4 

0.5 

USMA 

-92,49b 

-4.8 

0.9 

ACC 

-18,310 

-1.1 

0.8 

INSCOM 

-4,737 

-0.8 

0.3 

BMJJSC 

+6,275 

+  19.6 

- 

OCE 

+24,163 

+32.4 

0.  1 

FORSCOM 

+279,961 

+0.6 

24.9 

TRADOC 

+314,941 

+  0.8 

19.6 

WE  S  I'COM 

+353,724 

+  13.8 

1.5 

HSC 

+  1 ,268,695 

+  33.8 

2.6 

TOTAL 

-19,361,283 

-9.  1 

100.0 
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In  evaluating  the  ECIP,  it  should  be  noted  that  the  early  program  years  were 
restricted  to  Stateside  installations  and  those  overseas  installations  which 
consume  U.S.  source  energy  (e.g.,  USAREUR  which  burns  U.S.  coal).  A  further 
restriction  was  made  to  exclude  GOCO  facilities  from  receiving  ECIP  projects 
because  of  the  peculiar  contracts  governing  their  operations.  Other 
modernization  energy  conservation  programs  support  the  GOCOs  but  ECIP  can  be 
used  at  GOGO  facilities  when  non-production  facilities  are  being  retrofitted. 

Regardless,  any  meaningful  analysis  of  the  ECIP  and  its  impact  can  only  be 
made  when  the  projects  are  completed,  not  on  the  drawing  board  or  under 
construction.  For  this  reason,  this  analysis  concentrates  on  those  ECIP 
projects  which  were  completed  by  the  end  of  FY  1980.  Included  in  this 
analysis  are  those  Family  Housing  ECIP  type  projects  which  were  funded  under 
the  Family  Housing  Appropriations. 

Based  on  the  above  discussion,  GOCO  plants  are  not  included  in  this  analysis 
except  when  they  do  have  completed  ECIP  projects.  The  sensitivity  of  GOCO 
plants  to  production  runs  is  far  greater  than  the  impact  of  building 
retrofits,  so  distortion  could  easily  result  if  they  were  included.  The 
reporting  requirements  under  ECIP  and  the  program  criteria  have  changed 
considerably  since  the  program  was  implemented  so  certain  estimates  were  made 
as  to  some  of  the  project  completion  dates.  The  project  costs  changed  with 
the  various  stages  of  design,  construction  and  modifications  so  the  costing 
data  is  the  best  available  through  current  records.  Through  the  end  of  FY 
lydO  no  ECIP  projects  were  completed  at  any  overseas  locations  so  they  do  not 
influence  this  analysis  and  are  also  excluded.  With  these  qualifications,  the 
following  analysis  of  the  completed  ECIP  projects  is  made. 

fable  5  shows  the  number  and  cost  of  the  ECIP  projects  completed  by  the  end  of 
FY  1980.  As  stated,  the  GOCO  installations  without  completed  ECIP  projects 
and  overseas  MACOMS  have  been  excluded  from  this  analysis  to  avoid 
distortion.  This  analysis  includes  58  ins ta 1 la t ions  with  completed  ECIP 
projects  and  40  installations  without  completed  ECIP  projects,  all  within  the 
United  States.  The  combined  total  energy  consumption  is  compared  later 
against  the  rate  of  completion  of  ECIP  projects  using  dollars  and  fiscal  years. 

TABLE  5 


ECIP  PROJECTS  COMPLETED  BY  END  FY  1980 


COMPLETED  AT 

REMAINING  TO 

NUMBER  OF 

NUMBER  OF 

PROGRAM 

AT  END  OF 

TO  BE 

PROJECTS 

INSTALLATIONS 

YEAR 

FY  80  ($) 

COMPLETED  ($) 

COMPLETED 

WITH  PROJECTS 

FY  76 

27,150,144 

0 

30 

25 

FY  7  7 

44,816,956 

0 

57 

40 

FY  78 

14,625,000 

1,325,000 

12 

12 

FY  79 

6,198,000 

38,577,000 

16 

13 

FY  80 

2,146,^+72 

41,880,000 

5 

5 

I'Ol'AL 

94 , y 36 , 5  72 

81 , 782,000 

120 

58* 

*  DUE  TO  SOME  INSTALLATIONS  HAVING  PROJECTS  IN  MORE  THAN  ONE  PROGRAM  YEAR, 
IHIS  NUMBER  IS  NOT  A  .MATHEMATICAL  TOTAL. 


In  order  to  show  the  energy  consumption  in  dollars,  a  value  of  $23.25  per  Army 
Barrel  of  Energy  was  used.  This  value  was  determined  by  data  provided  by  MACOMS 
to  DAEN-MPO-U  as  part  of  the  FY80  Technical  Data  Report. 

Figure  2  illustrates  the  composition  or  mix  of  the  "Army  Energy  Barrel",  which 
shows  that  of  the  total  amount  of  fuel  used  by  the  Army,  the  major  portion  is 
electricity. 


Th*  "Army  Barrel  of  Oil"  Contain*  th*  Energy 
of  a  Barrel  of  Crude  Oil  IS  J  Million  BTUs). 

It*  Composition  Represent*  th*  Various  Fuel 
Usad  by  th*  Army  in  Its  Operations  of  Buildings 
Cr  Facilities. 


FIGURE  2 

THE  ARMY  ENERGY  BARREL 
FV  1SS0  COST  »23  »BARREl 


Each  type  of  fuel  within  the  mix  has  increased  in  price,  resulting  in  increased 
cost  to  the  Army.  The  cost  of  the  Army  energy  barrel  in  FY  1980  was  $23.25. 

Using  the  value  of  $23.25  per  barrel  equivalent  and  showing  the  combined  total 
energy  consumption  (58  installations  with  ECIP  projects)  converted  at  that  rate, 
a  comparison  is  made  in  Figure  3  that  shows  the  cumulative  cost  of  retrofit 
projects  and  the  cost  of  fuel  consumed.  The  simple  payback  shows  a  3.5  year 
payback. 
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Looking  at  the  98  installations  in  the  two  groups  of  installations  with  ECIP 
projects  completed  and  ins ta 1  la t ions  without  ECIP  projects  completed  in 
Figure  4,  shows  more  clearly  the  impact  on  installations  with  completed  ECIP 
projects.  The  sharp  downturn  in  energy  consumption  from  FY  78  on  is  directly 
related  to  the  rate  of  completed  ECIP  projects.  The  installations  without 
ECIP  projects  continue  at  a  level  of  increased  energy  consumption.  A  trend 
analysis,  using  FY  78  as  the  base  year,  shows  a  remarkable  difference  in  the 
predicted  behavior  of  the  two  groups.  The  group  without  ECIP  projects  is 
predicted  to  consume  15. b  percent  more  energy  in  FY  85,  compared  to  FY  75,  and 
the  installations  with  ECIP  projects  is  predicted  to  consume  19.9  percent  less 
energy  in  FY  85,  compared  to  FY  75. 

Short  ot  having  "before  and  after”  metered  data  for  validation  of  ECIP 
projects,  this  group  comparison  strongly  indicates  that  ECIP  projects  are 
successfully  reducing  energy  consumption  in  a  cost  effective  manner. 

Other  data  also  indicate  better  management  of  the  ECIP.  The  FY  1976  ECIP 
projects  were  not  completed  tor  51  months  after  the  beginning  of  FY  197b.  The 
FY  1977  ECIP  projects  were  completed  in  45  months.  The  more  recent 
requirements  by  Congress  to  have  advanced  design  prior  to  authorization  and 
appropriation  is  resulting  in  shorter  lead  time  to  completion.  The  bottom 
portion  of  Figures  164  shows  the  first  five  program  years  of  the  completed 
ECIP  projects  and  it  shows  that  some  FY  1979  projects  were  completed  at  the 
beginning  of  FY  1980  and  two  FY  1980  projects  were  completed  within  FY  1980. 

There  are  ten  general  groupings  of  ECIP  project  types.  Several  projects 
include  more  than  one  type  of  project,  but  the  primary  type  was  used  to 
classify  projects  mco  their  respective  types.  The  percentage  of  the 
completed  program  dollars  and  numbers  of  projects  is  shown  on  Figure  5.  The 
largest  percentage  of  dollars  and  the  largest  number  of  projects  dealt  with 
the  building  shell  and  included  insulation,  storm  doors  and  storm  windows. 

This  was  followed  by  modification  of  the  HVAC  systems  and  energy  monitoring 
and  control  systems.  The  family  housing  ECIP  projects  included  insulation, 
storm  doors  and  windows,  weatherstripping  and  set  back  thermostats.  As  noted 
previously,  only  seven  projects,  using  6  percent  of  the  dollars,  related 
directly  to  electrical  energy  savings. 


15 


fiscal  year 

FIGURE  4 


CUMULATIVE  COST  OF  COMPLETED  ECIP  PROJECTS  AND  ANNUAL  CHANGE 
IN  ENERGY  CONSUMPTION  OF  INSTALLATIONS  WITH  AND  WITHOUT  ECIP  PROJECTS 


The  extension  ot  ECU’  to  overseas  areas  should  have  a  significant  impact  on 
energy  conservation  in  those  areas.  Figures  bn  through  bd  list  each  reporting 
installation  in  the  "Red  Book"  and  show  the  FY  75  and  FY  80  total  energy 
consumption.  Through  the  use  of  symbols  those  installations  with  completed 
EC  IF  projects  are  readily  comparable  with  those  installations  without  ECIP 
projects.  It  the  potential  for  conservation  is  greatest  in  installations 
consuming  the  largest  quantity  of  energy  then  the  overseas  areas  offer  a 
lucrative  target  for  building  retrofits.  The  first  four  installations  on 
Figure  ba  consumed  over  45  trillion  BTU  { BTU  x  1 0 1 2 )  in  FY  80,  almost  one 
fourth  the  total  Army  consumption.  The  abscissa  on  Figures  6a  through  6d 
changes  in  scale  to  provide  a  more  meaningful  display. 

An  evaluation  of  the  ECLP  would  be  incomplete  without  investigating  the  rate 
of  energy  consumption  in  retrofitted  buildings.  The  energy  consumption  per 
gross  square  foot  (BTU/GSF)  has  been  analyzed  using  the  same  overview  approach 
as  the  preceeding  evaluation. 

BTU/GSF  is  an  indicator  of  building  efficiency  and  was  adopted  by  Executive 
Order  12005  as  the  primary  indicator  to  measure  energy  conservation  progress 
within  Federal  agencies.  Table  6  lists  the  MACOMS  and  their  FY  75  and  FY  80 
BTU/GSF  and  the  percent  deviation.  Better  progress  is  being  made  in  meeting 
the  BTU/GSF  reduction  goal  than  in  meeting  the  overall  energy  reduction  goal. 


TRILLION  BTU  (BTU  x  1012) 


ENERGY  CONSUMPTION  BY  INSTALLATION 


FY75  &  FY80 

ENERGY  CONSUMPTION  BY  INSTALLATION 


HAWTHORNE  AAP 
SACRAMENTO  AD 
CARLISLE  BKS 
FT  MONROE 


FY75  ft  FY80 

ENERGY  CONSUMPTION  BY  INSTALLATION 


TABLE  6 


FY  7  5  &  FY  80  ENERGY  CONSUMPTION 
PER  GROSS  SQUARE  FOOT  OF  BUILDINGS 


BTU/GSF 

FY  75 

FY  80 

PERCENT 

DEVIATION 

WORLD-WIDE 

217,025 

188,643 

-13. 1 

DARCOM 

294,984 

192,947 

-34.6 

OTHER 

322,440 

231 , 132 

-28.3 

DEPOTS 

1 14,688 

99,984 

-12.8 

GOTO 

497,047 

267,258 

-46.2 

EORSCOM 

205,188 

189,212 

-7.8 

U SAKE UR 

174,930 

159,489 

-8.8 

TRADOC 

210,984 

214,390 

+  1.6 

EUSA 

293,042 

290, 707 

-0.8 

USARJ 

178,151 

142,062 

-20.2 

use 

497,789 

485,879 

-2.4 

WE ST COM 

146,498 

119,729 

-18.3 

USMA 

190, 591 

182,461 

-4.3 

ACC 

186,735 

177,246 

-5.1 

MTMC 

107,454 

130,813 

+2.1 

MOW 

237,319 

252,191 

+  6.3 

INSCOM 

240,650 

237,861 

-1.2 

OCE 

810,913 

613,460 

-24.3 

BMDSC 

12,075 

15,290 

+26.6 

The  United  States  has  been  divided  into  seven  climate  zones  as  a  result  of  a 
joint  study  conducted  by  the  Department  of  Housing  and  Urban  Development  and 
the  Department  of  Energy.  These  zones  were  developed  using  average  heating 
and  cooling  degree  days.  These  zones  are  described  and  depicted  in  figure  7. 
Heating  and  cooling  degree  day  data  has  been  posted  on  the  data  sheets  and 
were  extracted  from  TM  5-785,  dated  1  July  1978. 


Zona  Descriptions  m  Heating  (HOD)  and  Cooling  (CDD) 
Degree  Oayt  art. 

Zone  1  ■  Lass  than  2000  COO  and  more  than  7000  HED 

2  Lai  than  2000  COD  and  6500  to  7000  HDO 

3  Lass  than  2000  COD  and  4000  to  5499  HDD 

4  Lass  than  2000  COO  and  2000  to  3999  HDO 

5  Lass  than  2000  CDD  and  0  to  1999  HDO 

6  Mora  than  2000  CDO  and  0  to  1999  HDD 

7  More  than  2000  COO  and  2000  to  4000  HDD 


>S  v;' l  ii 
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FIGURE  7 

CLIMATIC  ZONES  IN  THE 
UNITED  STATES 
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The  98  installations  used  in  the  preceeding  ECIP  analysis  are  used  again  to 
provide  a  measure  of  difference  between  installations  with  and  without 
completed  ECIP  projects.  Two  ins ta 1  la t  ions  are  deleted  from  this  study, 
Hawthorne  and  McAlester  AAP,  because  they  were  transferred  to  Army  as  of  FY  78 
from  the  U.  S.  Navy  and  no  FY  75  data  is  available. 

The  remaining  9b  installations  are  grouped  by  climatic  zones  and  their  BTU/GSF 
plotted  for  FY  75  and  FY  80  into  two  groups,  with  and  without  ECIP  projects. 
Figure  8  shows  the  comparison  and  the  tabulation  shows  the  significant 
weighting  factors  for  each  zone  and  group.  Overall,  installations  with  ECIP 
projects  reduced  their  BTU/GSF  by  8.2  percent  compared  to  a  3.6  percent 
reduction  for  installations  without  ECIP  projects. 

Overseas  locations  have  been  classified  according  to  the  climatic  zone 
descriptions  and  fable  7  snows  these  installations  along  with  the  stateside 
groups.  By  and  large,  overseas  locations  compare  most  favorably  and  the  8.8 
percent  overseas  reduction  matches  that  of  the  consolidated  USAREUK.  The 
overall  energy  consumption  overseas  has  been  reduced  10.9  percent  from  FY  75, 
including  USARJ.  Excluding  USARJ  for  reasons  discussed  on  page  9,  overseas 
locations  reduced  their  overall  energy  consumption  by  6.6  percent. 

It  perhaps  should  be  reiterated  that  the  DARCOM  GOCO  installations  are  not 
included  in  this  analysis,  except  when  they  have  completed  ECIP  projects.  The 
consolidated  G0G0  data  sheet  shows  a  46.2  percent  reduction  in  BTU/GSF. 

The  dolLars  spent  in  completing  ECIP  projects  through  FY  80  have  been 
distributed  to  the  MACOMS  as  recorded  in  Table  8. 

It  is  interesting  to  note  that  the  completed  ECIP  projects,  spread  over  the 
entire  gross  size  of  the  58  installations  receiving  them,  amounts  to  20  cents 
per  gross  square  foot.  Not  an  accurate  or  usable  number,  but  interesting. 


FIGURE  8 

ENERGY  CONSUMPTION  PER  GROSS  SQUARE  FOOT 
BY  CLIMATIC  REGIONS  AND  INSTALLATIONS 
WITH  AND  WITHOUT  ECIP  PROJECTS 
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TABLE  7 


BTU/GSF  COMPARISONS  BY  CLIMATIC  ZONE  DESCRIPTIONS  BETWEEN 
0.  S.  INSTALLATIONS  (WITH  AND  WITHOUT  ECIP)  AND  OVERSEAS  LOCATIONS 


WITH 

ECIP 

WITHOUT 

ECIP 

ZONE 

EY  7  5 

FY  80 

PD 

FY  7  5 

FY  80 

1 

321,788 

221,786 

-31.1 

123,613 

92,922 

7th  ATC 

182 , 170( FY  77) 

162,440 

2 

204, 110 

182,739 

-10.5 

185,925 

lo  7 , 602 

BERLIN 

168,643 

158,255 

V  CORPS 

188,474 

169,1 15 

VII  CORPS 

180,215 

165,551 

2Lst  SPT  CMD 

155,721 

138,617 

3 

255,579 

242,947 

-  4.9 

255,637 

313,540 

EUSA-KOREA 

293,042 

290,707 

4 

248,845 

228,150 

-  8.3 

147,825 

155,064 

USACH- JAPAN 

158,402 

137,016 

SETAE 

157,905 

125,806 

6 

214,948 

198,827 

-  7.5 

165,024 

150,641 

USAGO-JAPAN 

191,674 

303,095 

BMDSC 

12,075 

15,290 

7 

206,388 

192,918 

-  6.5 

149,809 

127,158 

TOTAL  U.S, 

236,092 

216,032 

-  8.2 

172,814 

166,592 

TOTAL 

OVERSEAS 


182,988 


166,953 


TABLE  8 


DISTRIBUTION  OF  ECIP  $ 
BY  MACOM 


ECIP  $ 

PERCENT  OF 

TOTAL 

TRADOC 

39,696,502 

41.8 

FORSCOM 

35,273,196 

37.2 

DAKCOM 

DEPOTS 

COCO 

OTHER 

18,640,594 
(  10,080,350) 

(  1,405,000) 

(  7,155,244) 

19.6 
(  10.6) 

(  1.5) 

(  7.5) 

ACC 

971,568 

1.0 

MTMC 

128,000 

0.1 

MDW 

120,000 

0.  1 

OCE 

106,712 

0.1 

NUMBER  OF  INSTAL¬ 

AVERAGE  ECIP  $ 

LATIONS  WITH  ECIP 

PER  INSTALLATION 

17 

2,335,088 

14 

2,519,514 

22 

847,300 

(  8) 

(1,260,044) 

(  4) 

(  351,250) 

(10) 

(  715,524) 

2 

485,784 

1 

128,000 

1 

120,000 

1 

106,712 

100  58 
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y4, 936, 572 


1 ,636,837 


APPFNOIX  A 


This  Appendix  consists  of  a  Data  Sheet  and  a  Graph  for  each  reporting  Installation 
in  the  Red  Book  and  for  each  MACOM. 

The  graphs  display  7  key  data  elements  for  the  fiscal  years  1975  through  1980. 

The  zero  line  is  the  FY  75  base  and  the  ordinate  is  the  percent  change  from 
FY  75  for  each  subsequent  year.  The  trend  line  represents  the  Total  Energy 
Consumption  from  FY  75  through  FY  80,  with  the  trend  analysis  prediction  for 
FY  85. 

The  Data  Sheets  contain  the  raw  data  from  the  Red  Book  for  the  same  years  and 
selected  performance  indicators.  The  Installation  Data  Sheets  contain  the  real 
property  breakdown  by  categories,  in  addition  to  the  above  data. 

Tne  remarks  section  on  the  Date  Sheets  is  used  to  identify  any  organizational 
changes  and  any  ECLP  projects  completed  along  with  a  triangle  symbol  across  the 
top  of  the  sheet  to  indicate  the  point  in  time  when  these  projects  were  completed. 
Tlii-  ECU’  remarks  and  symbols  were  repeated  on  the  Graphs  and  offer  visual  impact 
of  the  completed  ECU’  projects. 
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Vancouver  Barracks 
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Fort  Wainwright 


Yakima  Firing  Center 
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Fort  Belvoir 


Fort  Benning 


ECIP  -  Energy  Control  Syk^a  -  $1,893,000  -  Completed  March  I960 
ECIP  -  Waste  Heat  Recovery  -  $183,000  -  Completed  March  1980 


Carlisle  Barracks 
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Fort  Eustis 


77  EC IP  -  EHCS,  Phase  2  -  Insulation  and  Stores  -  $2, 538,000  -  Completed  (estimated, 
77  Faally  Housing  ECIP  Improvements  -  $899,000  -  Completed  (estiaated)  October  1978 
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79  tCIP  -  Insulate  Buildings  -  $237,000  -  Completed  November  1979 
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This  Installation  was  transferred  f rota  the  U.S.  Navy  as  of  FY78  and  Is  WOT  Contractor  operated. 
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Bluff  Arsenal 


Improvements  -  $41,400  -  Completed  (estimated)  Octobei 
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USAFESA-T-2108 
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Support  Center 
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Selfridge  Area  Support  Center 
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Missile  Range 
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Ballistic  Missle  Defense  Systems  Command 


Garr ison-Honshu 


Europe  Consolidation 


USAREUR 
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US  Mil i tary 
ATTN:  Dept 
West  Point, 


Academy 
of  Mechanics 
NY  10996 


US  Military  Academy 
ATTN:  Library 
West  Point,  NY  10996 


Commander,  TRADOC 
Office  of  the  Engineer 
ATTN:  ATEN-FE-U 
Ft  Monroe,  VA  23651 

AF  Civil  Engr  Center/XRL 
Tyndall  AFB,  FL  32401 


HQDA  (DALO-TSE-F) 

WASH  DC  20314 

HQDA  (DAEN-ASI-L)  (2) 
WASH  DC  20314 

HQDA  (DAEN-MPO-B) 

WASH  DC  2031  4 

HQDA  (DAEN-MPR-A) 

WASH  DC  20314 

HQDA  (DAEN-MPO-U) 

WASH  DC  2  03  1  4 


Naval  Facilities  Engr  Command 
ATTN:  Code  04 
200  Stovall  St. 

Alexandria ,  VA  22332 

Defense  Documentation  Center 
ATTN:  TCA  (12) 

Cameron  Station 
Alexandria,  VA  22314 

Commander  and  Director 
USA  Cold  Regions  Research  Engineering 
Laboratory 
Hanover,  NH  03755 


HQDA  ( DAEN-MPZ-A) 

WASH  DC  2031  4 

HQDA  (DAEN-MPZ-E) 

WASH  DC  20314 

HQDA  (DAEN-MPZ-G) 

WASH  DC  20314 

HQDA  (DAEN-RDM) 

WASH  DC  20314 

HQDA  (DAEN-RDL) 

WASH  DC  20314 

Director,  USA-WES 
ATTN:  Library 
P.0.  Box  631 
Vicksburg,  MS  39181 

Commander,  TRADOC 
Office  of  the  Engineer 
ATTN :  ATEN 
Ft.  Monroe,  VA  23651 


FORSCCM 
ATTN:  AFEN 

Ft  McPherson,  GA  30330 
FORSCOM 

ATTN:  AFEN-FE 
Ft  McPherson,  GA  3  03  3  0 

Of ficer-i n-Charge 
Civil  Engineering  Laboratory 
Naval  Construction  Battalion  Center 
ATTN:  Library  (Code  L08A) 

Port  Hu eneme,  CA  93043 

Commander  and  Director  ‘ 

USA  Construction  Engineering  i 

Research  Laboratory 

P.0.  Box  4005  i 

Champaign,  IL  61820  { 

4 

Commanding  General,  3d  USA 

ATTN:  Engineer  ; 

Ft.  McPherson,  GA  30330  j 


i 

i 
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Commanding  General,  5th  USA 

ATTN:  Engineer 

Ft  Sam  Houston,  TX  78234 

AFCE  Center 

Tyndall  AFB,  FL  32403 

Commander,  DARCCM 
Director,  Installation 
and  Services 
5001  Eisenhower  Ave. 

Alexandria,  VA  22333 

Commander,  DARCOM 

ATTN:  Chief,  Engineering  Div. 

5001  Eisenhower  Ave 
Alexandria,  VA  22333 

Air  Force  Weapons  Lab/AFWL/DE 
Chief,  Civil  Engineering 
Research  Division 
Kirtland  AFB,  NM  87117 

Strategic  Air  Command 
ATTN:  DSC/CE  (DEEE ) 

Offutt  AFB,  NE  68112 

Headquarters  USAF 

Directorate  of  Civil  Engineering 

AF/PREES 

Bolling  AFB,  Washington,  DC  20333 

Strategic  Air  Command 
Engineering 
ATTN:  Ed  Morgan 
Offutt  AFB,  NE  68113 

USAF  Institute  of  Technology 
AFIT/DED 

Wright  Patterson  AFB,  OH  45433 

Air  Force  Weapons  Lab 
Technical  Library  (DOUL) 

Kirtland  AFB,  NM  87117 


Chief,  Naval  Facilities 
Engineer  Command 
ATTN:  Chief  Engineer 
Department  of  the  Navy 
Washington,  DC  20350 

Commander 

Naval  Facilities  Engineering  Cmd 
200  Stoval 1  St 
Alexandria,  VA  22332 

Commander 

Naval  Facilities  Engr  Qnd 
Western  Division 
Box  7  27 

San  Bruno,  CA  94066 

Civil  Engineering  Center 
ATTN:  Moreell  Library 
Port  Hueneme,  CA  93043 

Commandant  of  the  Marine  Corps 
HQ,  US  Marine  Corps 
Washington,  DC  203  8  0 

National  Bureau  of  Standards  (4) 
Materials  &  Composites  Section 
Center  for  Building  Technology 
Washington,  DC  20234 

Assistant  Chief  of  Engineer 
Rm  IE  668,  Pentagon 
Washington,  DC  20310 

The  Army  Library  (ANRAL-R) 

ATTN:  Army  Studies  Section 
Room  1A  518,  The  Pentagon 
Washington,  DC  2031  0 

Commander-in-Chief 

USA,  Europe 

ATTN:  AEAEN 

APO  New  York,  NY  09403 


i 

m 


-MNfcv. 


Commander 

USA  Foreign  Science  and 
Technology  Center 
220  8th  St.  N.E. 
Charlottesville,  VA  22901 

Commander 

USA  Science  &  Technology 
Information  Team,  Europe 
APO  New  York,  NY  09710 

Commander 

USA  Science  &  Technology 
Center  -  Far  East  Office 
APO  San  Francisco,  CA  96328 

Commanding  General 

USA  Engineer  Command,  Europe 

APO  New  York,  NY  09403 

Deputy  Chief  of  Staff 
for  Logistics 
US  Army,  The  Pentagon 
Washington,  DC  2  03  1  0 

Commander,  TRADOC 
Office  of  the  Engineer 
ATTN:  Chief,  Facilities 
Engineering  Division 
Ft  Monroe,  VA  23651 

Commanding  General 
USA  Forces  Command 
Office  of  the  Engineer 
(AFEN-FES) 

Ft  McPherson,  GA  30330 

Commanding  General 
USA  Forces  Command 
ATTN:  Chief,  Facilities 
Engineering  Division 
Ft  McPherson,  GA  3  03  3  0 

Commanding  General,  1st  USA 

ATTN:  Engineer 

Ft  George  G.  Meade,  MD  20755 


Commander 

USA  Support  Command,  Hawaii 
Fort  Shatter,  HI  96858 

Commander 

Eighth  US  Army 

APO  San  Francisco  96301 

Commander 

US  Army  Facility  Engineer 
Activity  -  Korea 
APO  San  Francisco  96301 

Commander 

US  Army,  Japan 

APO  San  Francisco,  CA  96343 

Facilities  Engineer 

Fort  Bel  voir 

Fort  Belvoir,  VA  22060 

Facilities  Engineer 

Fort  Benning 

Fort  Benning,  GA  31905 

Facilities  Engineer 
Fort  Bliss 

Fort  Bliss,  TX  7  9916 

Facilities  Engineer 
Carlisle  Barracks 
Carlisle  Barracks,  PA  17013 

Facilities  Engineer 

Fort  Chaffee 

Fort  Chaffee,  AR  72902 

Facilities  Engineer 
Fort  Dix 

Fort  Dix,  NJ  08640 

Facilities  Engineer 
Fort  Eustis 

Fort  Eustis,  VA  23604 


DIST  3 


Facilities  Engineer 

Fort  Gordon 

Fort  Gordon,  GA  30905 

Facilities  Engineer 

Fort  Story 

Fort  Story,  VA  23459 

Facilities  Engineer 

Fort  Hamilton 

Fort  Hamilton,  NY  11252 

Facilities  Engineer 

Kansas  Army  Ammunition  Plant 
Parsons,  KS  67357 

Facilities  Engineer 

Fort  A  P  Hill 

Bowling  Green,  VA  22427 

Facilities  Engineer 

Lone  Star  Army  Ammunition  Plant 
Texarkana,  TX  75501 

Facilities  Engineer 

Fort  Jackson 

Fort  Jackson,  SC  29207 

Facilities  Engineer 

Picatinny  Arsenal 

Dover,  NJ  07801 

Facilities  Engineer 

Fort  Knox 

Fort  Knox,  KY  40121 

Facilities  Engineer 

Louisiana  Army  Ammunition  Plant 
Shreveport,  LA  71130 

Facilities  Engineer 

Fort  Lee 

Fort  Lee,  VA  23801 

Facilities  Engineer 

Milan  Army  Ammunition  Plant 
Milan,  TN  38358 

Facilities  Engineer 

Fort  McClel lan 

Fort  McClellan,  AL  36201 

Facilities  Engineer 

Pine  Bluff  Arsenal 

Pine  Bluff,  AR  71601 

Facilities  Engineer 

Fort  Monroe 

Fort  Monroe,  VA  23651 

Facilities  Engineer 

Radford  Army  Ammunition  Plant 
Radford,  VA  24141 

Facilities  Engineer 

Presidio  of  Monterey 

Presidio  of  Monterey,  CA  93940 

Facilities  Engineer 

Rock  Island  Arsenal 

Rock  Island,  IL  61201 

Facilities  Engineer 

Fort  Pickett 

Blackstone,  VA  23824 

Facilities  Engineer 

Rocky  Mountain  Arsenal 

Denver,  CO  80340 

Facilities  Engineer 

Fort  Rucker 

Fort  Rucker,  AL  36362 

Facilities  Engineer 

Fort  Sill 

Fort  Sill  ,  OK  73503 

Facil i ties  Engineer 

Scranton  Army  Ammunition  Plant 
156  Cedar  Avenue 

Scranton,  PA  18503 

Facilities  Engineer 

Tobyhanna  Army  Depot 

Tobyhanna,  PA  18466 
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Facilities  Engineer 
Tooele  Army  Depot 
Tooele,  UT  84074 

Facilities  Engineer 
Arlington  Hall  Station 
400  Arlington  Blvd 
Arlington,  VA  22212 

Facilities  Engineer 
Cameron  Station,  Bldg  17 
501  0  Duke  Street 
Alexandria,  VA  22314 

Facilities  Engineer 

Sunny  Point  Military  Ocean  Terminal 

Southport,  NC  28461 

Facilities  Engineer 
US  Military  Academy 
West  Point  Reservation 
West  Point,  NY  10996 

Facil ities  Engineer 

Fort  Ritchie 

Fort  Ritchie,  MD  21719 

Facilities  Engineer 
Army  Materials  &  Mechanics 
Research  Center 
Watertown,  MA  02172 

Facilities  Engineer 
Ballistics  Missile  Advanced 
Technology  Center 
P.0.  Box  1500 
Huntsville,  AL  35807 

Facilities  Engineer 
Fort  Wainwright 
172d  Infantry  Brigade 
Fort  Wainwright,  AK  99703 

Facilities  Engineer 

Fort  Greely 

Fort  Greely,  AK  98733 

Facilities  Engineer 

Fort  Richardson 

Fort  Richardson,  AK  99505 


Facilities  Engineer 
Harry  Diamond  Laboratories 
2800  Powder  Mill  Rd 
Adelphi ,  M0  20783 

Facilities  Engineer 
Fort  Missoula 
Missoula,  MT  59801 

Faci 1 i ties  Engineer 
New  Cumberland  Army  Depot 
New  Cumberland,  PA  17070 


Facilities  Engineer 
Oakland  Army  Base 
Oakland,  CA  94626 

Facilities  Engineer 
Vint  Hill  Farms  Station 
Warrentown,  VA  22186 

Facilities  Engineer 

Twin  Cities  Army  Ammunition  Plant 

New  Brighton,  MN  55112 

Facilities  Engineer 
Volunteer  Army  Ammunition  Plant 
Chattanooga,  IN  37401 

Facilities  Engineer 
Watervl iet  Arsenal 
Watervliet,  NY  12189 

Facilities  Engineer 
St  Louis  Area  Support  Center 
Granite  City,  IL  62040 

Facilities  Engineer 

Fort  Monmouth 

Fort  Monmouth,  NJ  07703 

Facilities  Engineer 
Redstone  Arsenal 
Redstone  Arsenal,  AL  35809 
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Facilities  Engineer 
Detroit  Arsenal 
Warren,  MI  48039 

Facilities  Engineer 

Aberdeen  Proving  Ground 

Aberdeen  Proving  Ground,  MD  21005 

Facilities  Engineer 
Jefferson  Proving  Ground 
Madison,  IN  47250 

Facilities  Engineer 
Dugway  Proving  Ground 
Dugway,  UT  84022 

Facilities  Engineer 
Fort  McCoy 
Sparta,  WI  54656 

Facilities  Engineer 

White  Sands  Missile  Range 

White  Sands  Missile  Range,  NM  88002 

Facilities  Engineer 
Yuma  Proving  Ground 
Yuma,  AZ  85364 

Facilities  Engineer 
Natick  Research  &  Dev  Ctr 
Kansas  St. 

Natick,  MA  01760 

Facilities  Engineer 
Fort  Bragg 

Fort  Bragg,  NC  28307 

Facilities  Engineer 

Fort  Campbell 

Fort  Campbell,  KY  42223 

Facilities  Engineer 

Fort  Carson 

Fort  Carson,  CO  80913 

Facilities  Engineer 
Fort  Drum 

Watertown,  NY  13601 


Facilities  Engineer 
Fort  Hood 

Fort  Hood,  TX  76544 

Facilities  Engineer 
Fort  Indiantown  Gap 
Annville,  PA  17003 

Facilities  Engineer 
Fort  Lewis 

Fort  Lewis,  WA  98433 

Facilities  Engineer 

Fort  MacArthur 

Fort  MacArthur,  CA  90731 

Facilities  Engineer 

Fort  McPherson 

Fort  McPherson,  GA  3  033  0 

Facilities  Engineer 

Fort  George  G .  Meade 

Fort  George  G.  Meade,  MD  20755 

Facilities  Engineer 
Fort  Polk 

Fort  Polk,  LA  71459 

Facilities  Engineer 
Fort  Riley 

Fort  Riley,  KS  66442 

Facilities  Engineer 

Fort  Stewart 

Fort  Stewart,  GA  31312 

Facilities  Engineer 
Indiana  Army  Ammunition  Plant 
Charlestown,  IN  47111 

Facilities  Engineer 
Joliet  Army  Ammunition  Plant 
Joliet,  IL  60436 

Facilities  Engineer 
Anniston  Army  Depot 
Anniston,  AL  36201 
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Facilities  Engineer 
Corpus  Christi  Army  Depot 
Corpus  Christi,  TX  78419 

Facilities  Engineer 
Red  River  Army  Depot 
Texarkana,  TX  75501 

Facilities  Engineer 
Sacramento  Army  Depot 
Sacramento,  CA  95813 

Facilities  Engineer 
Sharpe  Army  Depot 
Lathrop,  CA  95  3  3  0 


Facilities  Engineer 

Gulf  Output 

New  Orleans,  LA  701  46 

Facilities  Engineer 

Fort  Huachuca 

Fort  Huachuca,  AZ  86513 

Facilities  Engineer 
Letterkenny  Army  Depot 
Chamber  sburg  ,  PA  17201 

Facilities  Engineer 
Michigan  Army  Missile  Plant 
Warren,  MI  48089 


Facilities  Engineer 
Seneca  Army  Depot 
Romulus,  NY  14541 

Facilities  Engineer 
Fort  Ord 

Fort  Ord,  CA  93  941 

Facilities  Engineer 

Presidio  of  San  Francisco 

Presidio  of  San  Francisco,  CA  94129 

Facilities  Engineer 

Fort  Sheridan 

Fort  Sheridan,  IL  60037 

Facilities  Engineer 
Holston  Army  Ammunition  Plant 
Kingsport,  TN  37662 


COL  E.C.  Lussier 
Fitzsimons  Army  Med  Center 
ATTN:  HSF-DFE 
Denver,  CO  80240 

US  Army  Engr  Dist,  New  York 
ATTN:  NANEN-E 
26  Federal  Plaza 
New  York,  NY  10007 

USA  Engr  Dist,  Baltimore 
ATTN:  Chief,  Engr  Div 
P.0.  Box  1715 
Baltimore,  MD  21203 

USA  Engr  Dist,  Charleston 
ATTN:  Chief,  Engr  Div 
P.0.  Box  919 
Charleston,  SC  29402 


Facilities  Engineer 
Baltimore  Output 
Baltimore,  MD  21222 


USA  Engr  Dist,  Detroit 
P.0.  Box  1027 
Detroit,  MI  48231 


Facilities  Engineer 

Bayonne  Military  Ocean  Terminal 

Bayonne,  NJ  07002 

Facilities  Engineer 

Bay  Area  Military  Ocean  Terminal 

Oakland,  CA  94626 


USA  Engr  Dist,  Kansas  City 
ATTN:  Chief,  Engr  Div 
700  Federal  Office  Bldg. 
601  E.  12th  St 
Kansas  City,  MO  64106 
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USA  Engr  Dist,  Chiaha 
ATTN:  Chief,  Engr  Div 
7410  USOP  and  Courthouse 
215  N.  17th  St 
Qnaha,  NE  68102 

USA  Engr  Dist,  Fort  Worth 
ATTN:  Chief,  SWFED-D 
P.0.  Box  17300 
Fort  Worth,  TX  76102 

USA  Engr  Dist,  Sacramento 
ATTN:  Chief,  SPKED-D 
650  Capitol  Mall 
Sacramento,  CA  95814 

USA  Engr  Dist,  Far  East 
ATTN:  Chief,  Engr  Div 
APO  San  Francisco,  CA  96301 


USA  Engr  Dist,  Japan 

APO  San  Francisco,  CA  96343 

USA  Engr  Div,  Europe 

European  Div,  Corps  of  Engineers 

APO  New  York,  NY  09757 

USA  Engr  Div,  North  Atlantic 
ATTN:  Chief,  NADEN-T 
90  Church  St. 

New  York,  NY  10007 

USA  Engr  Div,  South  Atlantic 
ATTN:  Chief,  SAEN-TE 
510  Title  Bldg 
30  Pryor  St,  SW 
Atlanta,  GA  3  0303 

USA  Engr  Dist,  Mobile 
ATTN:  Chief,  SAMEN-C 
P.0.  Box  2288 
Mobile,  AL  36601 

USA  Engr  Dist,  Louisville 
ATTN:  Chief,  Engr  Div 
P.0.  Box  59 
Louisville,  KY  40201 


USA  Engr  Div,  Norfolk 
ATTN:  Chief,  NAOEN-D 
803  Front  Street 
Norfolk,  VA  23510 

USA  Engr  Div,  Missouri  River 
ATTN:  Chief,  Engr  Div 
P.0.  Box  103  Downtown  Station 
Qnaha,  NE  68101 

USA  Engr  Div,  South  Pacific 
ATTN:  Chief,  SPDED-TG 
630  Sansome  St,  Rm  1216 
San  Francisco,  CA  94111 

USA  Engr  Div,  Huntsville 
ATTN:  Chief,  HNDED-ME 
P.0.  Box  1600  West  Station 
Huntsville,  AL  35807 

USA  Engr  Div,  Ohio  River 
ATTN:  Chief,  Engr  Div 
P.0.  Box  1159 
Cincinnati,  Ohio  45201 

USA  Engr  Div,  North  Central 
ATTN:  Chief,  Engr  Div 
S3 6  S.  Clark  St. 

Chicago,  IL  60605 

USA  Engr  Div,  Southwestern 
ATTN:  Chief,  SWDED-TM 
Main  Tower  Bldg,  1200  Main  St 
Dallas,  TX  75202 

USA  Engr  Dist,  Savannah 
ATTN:  Chief,  SASAS-L 
P.0.  Box  889 
Savannah,  GA  31402 

Commander 

US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachment  II 
Fort  Gillem,  GA  30050 
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Commander 

US  Army  Facilities  Engr  Spt  Agency 

ATTN:  MAJ  Br is bine 

Support  Detachment  III 

P.0.  Box  6550 

Fort  Bliss,  TX  79916 

NCOIC 

US  Army  Facilities  Engr  Spt  Agency 

Support  Detachment  III 

ATTN:  FESA-III-SI 

P.0.  Box  3  031 

Fort  Sill,  OK  73503 

NCOIC 

US  Army  Facilities  Engr  Spt  Agency 
Support  Detachment  III 
ATTN:  FESA-I II-PR 
P.0.  Box  29704 

Presidio  of  San  Francisco,  CA  94129 
NCOIC 

US  Army  Facilities  Engr  Spt  Agency 

ATTN:  FESA-III-CA 

Post  Locator 

Fort  Carson,  CO  80913 

Commander/CPT  Ryan 

US  Army  Facilities  Engr  Spt  Agency 

Support  Detachment  IV 

P.0.  Box  300 

Fort  Monmouth,  NJ  07703 

NCOIC 

US  Army  Facilities  Engr  Spt  Agency 
ATTN:  FESA-IV-MU 
P.0.  Box  300 

Fort  Monmouth,  NJ  07703 
NCOIC 

US  Army  Facilities  Engr  Spt  Agency 
Support  Detachment  IV 
ATTN:  FESA-IV-ST 
Stewart  Army  Subpost 
Newburgh,  New  York  12250 

NCOIC 

US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachment  II 
ATTN:  FESA-II-JA 
Fort  Jackson,  SC  29207 


NCOIC 

US  Army  Facilities  Engr  Spt  Agency 

Support  Detachment  II 

ATTN:  F ESA- 1 1 - B E 

P.0.  Box  2207 

Fort  Ber.ning  GA  31905 

NCOIC 

US  Army  Facilities  Engr  Spt  Agency 
Support  Detachment  II 
ATTN:  F  ESA— II- KN 
Fort  Knox,  KY  40121 

Naval  Facilities  Engineering  Qnd 
Energy  Programs  Branch,  Code  1023 
Hoffmann  Bldg.  2,  (Mr.  John  Hughes) 
Stovall  Street 
Alexandria,  VA  22332 

Commander 

US  Army  Facilities  Engineering 
Support  Agency 
FE  Support  Detachment  I 
APO  New  York,  NY  09081 

Navy  Energy  Office 
ATTN:  W.R.  Mite hum 
Washington  DC  20350 

David  C.  Hall 

Energy  Projects  Officer 

Dept,  of  the  Air  Force 

Sacramento  Air  Logistics  Center  (AFLC) 

2852  ABG/DEE 

McClellan,  CA  95652 

USA  Engineer  District,  Chicago 
219  S.  Dearborn  Street 
ATTN:  District  Engineer 
Chicago,  IL  60604 

Directorate  of  Facilities  Engineer 
Energy  Environmental  &  Self  Help  Center 
Fort  Campbell ,  KY  42223 

Commander  and  Director 
Construction  Engineering  Research 
La  bora  to ry 
ATTN:  COL  Circeo 
P.0.  Box  4005 
Champaign,  IL  61S20 
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Mr.  Ray  He! Ter 
Engineering  Services  Branch 
DFAE,  Bldg.  195  0 
Fort  Sill,  OK  73503 

Commander-in-Chief 
•HQ,  USA  EUR 
ATTN:  AEAEN-EH-U 
APO  New  York  094  03 

HQ  AFESC/RDVA 
ATTN:  Mr.  Hathaway 
Tyndall  AFB,  Fl  32403 

Commander  and  Director 

Construction  Engineering  Research  Lab 

ATTN:  Library 

P.0.  Box  4005 

Champaign,  IL  61820 

HQ,  5th  Signal  Command 
Office  of  the  Engineer 
APO  New  York  09056 

HQ,  Us  Military  Community  Activity, 

He i 1 bronn 

Director  of  Engineering  &  Housing 
ATTN:  Rodger  D.  Romans 
APO  New  York  09176 

Commanding  General 
HQ  USATC  and  Fort  Leonard  Wood 
ATTN:  Facility  Engineer 
Fort  Leonard  Wood,  M0  65473 

SSG  Ruiz  Burgos  Andres 
D.F.E.,  HHC  HQ  Qnd  193d  Inf 
BDE 

Ft.  Clayton,  C/Z 

Energy/Environmental  Office 
ATTN:  David  R.  Nichols 
USMCA-NBG  (DEH) 

APO  New  York  096  96 

Commander 

535th  Engineer  Detachment 

P.0.  Box  300 

Fort  Monmouth,  NJ  07703 
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535th  Engineer  Detachment,  Team  A 

ATTN:  SFC  Prenger 

P.0.  Box  224 

Fort  Knox,  KY  40121 

NCOIC 

535th  Engineer  Detachment,  Team  B 
ATTN:  SP6  Cathers 
P.0.  Box  300 

Fort  Monmouth,  NJ  07703 
NCOIC 

535th  Engineer  Detachment,  Team  C 

ATTN:  SFC  Jackson 

P.0.  Box  4301 

Fort  Eustis,  VA  23604 

NCOIC 

535th  Engineer  Detachment,  Team  D 
ATTN:  SFC  Hughes 
Stewart  Army  Subpost 
Newburg,  New  York  12550 

Commander 

Persidio  of  San  Francisco, 

Cal i fornia 

ATTN:  AFZM-DI/Mr.  Prugh 
San  Francisco,  CA  94129 

Facilities  Engineer 
Corpus  Christi  Army  Depot 
ATTN:  Mr.  Joseph  Canpu/Stop  24 
Corpus  Christi,  TX  78419 

Walter  Reed  Army  Medical  Center 
ATTN:  KHSWS-E/ James  Prince 
6825  16th  St.,  NW 
Washington,  DC  20012 

Commanding  Officer 

Installations  and  Services  Activity 

ATTN:  DRCIS-RI-IB 

Rock  Island  Arsenal 

Rock  Island,  IL  61299 


Commanding  Officer  Mr.  David  White 

Northern  Division  Naval  Defense  Audit  Service 

Facilities  Engineering  Command  883  North  Sepulveda  Blvd. 

Code  102  (Mr.  E.F.  Humm)  Suite  610 

Naval  Base  El  Sequndo,  CA  90245 

Philadelphia,  PA  19112 


Commander,  US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachment  I 
APO  New  York  09081 

HQ,  USA  Health  Services  Cmd 
Bldg.  2792 
ATTN:  HSL0-F 

Fort  Sam  Houston,  TX  78234 
HQDA 

(DAEN-MPE-E) 

WASH  DC  20314 

Commanding  Officer 
Northern  Division  Naval 

Facilities  Engineering  Command 
Code  10 

Naval  Base,  Building  77 
Philadelphia,  PA  19112 

Facilities  Engineer 

Fort  Leavenworth 

Fort  Leavenworth,  KS  66027 

Facilities  Engineer 

Fort  Benjamin  Harrison 

Fort  Benjamin  Harrison,  IN  46216 

Office  of  the  A&E 
ATTN:  MAJ  Johnson 
Camp  Ripley 

Little  Falls,  MN  56345 

Commander 
US  Army  Garri son 
ATTN:  HSD-FE 
Fort  Detrick,  MD  21701 


Facilities  Engineer 
Bldg.  308 

Fort  Myer,  VA  22211 
NAVFAC 

ATTN:  John  Zekan 
Code  0833  Hoffmann  Building 
200  Stovall  Street 
Alexandria,  VA  22332 

HQ,  USASCH 

Director  Engineering  &  Housing 
Fort  Shatter,  HI  96858 

HQ,  WESTCOM 

ATTN:  APEN-CE 

Fort  Shatter,  HI  96858 

Headquarters  US  Army  Materiel  Development 
&  Readiness  Command 
ATTN:  Energy  Office,  DRCIS-C 
Alexandria,  VA  22333 

One  Stop  Coordinator 
Army  Corps  of  Engineers 
ATTN:  ORNED-D  (Connie  Flatt) 

P.0.  Box  1070 
Nashville,  TN  37202 

Solar  Energy  Research  Institute 
1617  Cole  Boulevard 
Golden,  CO  80401 

American  Telephone  &  Telegraph  Co. 

ATTN:  Kenneth  T.  Risberg 
222  Mt.  Airy  Road,  Rm  192B5 
Basking  Ridge,  NJ  07920 

LCDR  D.  J.  Clark 
Navy  Material  Command 
COde  08 E 

Washington,  DC  20360 


AFESC/DEB 

ATTN:  Mr.  Fred  Beason 
Tyndall  AFB,  FL  32403 
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Office  of  Secretary  of  Defense 
Installations  &  Housing 
ATTN:  Mr.  Millard  Carr 
WASH  DC  203  01 

Commandant  ( G- ECV-2/65 ) 

ATTN:  LTC  Peck 
US  Coast  Guard  HQTRS 
2100  2nd  St.  SW 
WASH  DC  20593 

HQ  AFESC/DEB 

ATTN:  COL.  William  R.  Gaddie 
Tyndall  AFB,  FL  32403 


HQDA  (DAEN-CUo  )-£ 
WASH  DC  20314 
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